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ENGINEERING FIGURES 

 
The figures listed below are included in this appendix, and are to be used in conjunction with the 
text in the DWPA Chapter 4. 
 

Title Figure 
Number 

Simplified Plant Flow Figures  
WTP Simplified Flow Diagram 4A -1 
Primary Pretreatment Process Systems 4A -2 
Primary LAW Vitrification Systems 4A -3 
Primary HLW Vitrification Systems 4A -4 
Simplified Process Flow Figures  
Waste Feed Receipt Process System (FRP) 4A -5 
Waste Feed Evaporation Process System (FEP) 4A -6 
Ultrafiltration Process System (UFP) 4A -7 
HLW Lag Storage and Feed Blending Process System (HLP) 4A -8 
Cesium Ion Exchange Process System (CXP) 4A -9 
Cesium Nitric Acid recovery Process System (CNP) 4A -10 
Cesium Resin Addition Process System (CRP) 4A -11 
Technetium Ion Exchange Process System (TXP) 4A -12 
Technetium Eluant Recovery Process System (TEP) 4A -13 
Technetium Resin Addition Process System (TRP) 4A -14 
Spent Resin and Dewatering Process System (RDP) 4A -15 
Treated LAW Evaporation Process System (TLP) and 
Treated LAW Concentrate Storage Process System (TCP) 

4A -16 

Plant Wash and Disposal System (PWD) 4A -17 
Pretreatment Plant Radioactive Liquid Waste Disposal System (RLD) and Non-Radioactive 
Liquid Waste Disposal System (NLD) 

4A -18 

Pretreatment Vessel Vent Process System (PVP) 4A -19 
LAW Concentrate Receipt Process System (LCP) and 
Law Melter Feed Process System (LFP) 

4A -20 

LAW Melter Process System (LMP) 4A -21 
LAW Primary Off-gas Process System (LOP) 4A -22 
LAW Secondary Off-gas/Vessel Vent Process System (LVP) 4A -23 
LAW Container Finishing Handling System (LFH) 4A -24 
LAW Vitrification Plant Radioactive Liquid Waste Disposal System (RLD) and Non-
Radioactive Liquid Waste Disposal System (NLD) 

4A -25 

HLW Cave Receipt Process System (HCP) and HLW Melter Feed Process System (HFP) 4A -26 
HLW Melter Process System (HMP) 4A -27 
Melter Off-gas Treatment Process System (HOP) Primary System 4A -28 
Melter Off-gas Treatment Process System (HOP) Secondary System 4A -29 
HLW Container Decontamination Handling System (HDH) 4A -30 
HLW Vitrification Plant Radioactive Liquid Waste Disposal System (RLD) and Non-
Radioactive Liquid Waste Disposal System (NLD) 

4A -31 
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Title Figure 

Number 
Typical System Figures  
Typical Tank System – Waste Feed Receipt Process System (FRP) 4A -32 
Typical Tank System – Waste Feed Evaporation Process System (FEP) 4A -33 
Typical Tank System – Ultrafiltration Process System (UFP) 4A -34 
Typical Tank System – Ultrafiler 4A -35 
Typical Tank System – Side Emptying Vessel – Cesium Ion Exchange Process System (CXP), 
Cesium Nitric Acid recovery Process System (CNP), Technetium Ion Exchange Process System 
(TXP), and Technetium Eluant Recovery Process System (TEP) 

4A -36 

Typical Tank System – Reverse Flow Diverter Emptying Vessel – Cesium Ion Exchange 
Process System (CXP), Cesium Nitric Acid recovery Process System (CNP), and Technetium 
Ion Exchange Process System (TXP) 

4A -37 

Typical Tank System – Cesium Ion Exchange Column 4A -38 
Typical Tank System – Technetium Ion Exchange Column 4A -39 
Typical Tank System – Treated LAW Evaporation Process System (TLP) 4A -40 
Typical Tank System – Treated LAW Concentrate Storage Process System (TCP) 4A -41 
Typical Tank System – HLW Lag Storage and Feed Blending Process System (HLP) 4A -42 
Typical Tank System – Spent Resin and Dewatering Process System (RDP) 4A -43 
Typical Tank System – Plant Wash and Disposal System (PWD) 4A -44 
Typical Tank System – Pretreatment Vessel Vent Process System (PVP) 4A -45 
Typical Tank System – LAW Concentrate Receipt Process System (LCP) 4A -46 
Typical Tank System – Law Melter Feed Process System (LFP) 4A -47 
Typical Tank System – LAW Melter Process System (LMP) 4A -48 
Typical Tank System – SBS Column Vessel, LAW Primary Off-gas Process System (LOP) 4A -49 
Typical Tank System – SBS Condensate Vessel, LAW Primary Off-gas Process System (LOP) 4A -50 
Typical Tank System – LAW Secondary Off-gas/Vessel Vent Process System (LVP) 4A -51 
Typical Tank System – HLW Cave Receipt Process System (HCP) 4A -52 
Typical Tank System – HLW Melter Feed Process System (HFP) 4A -53 
Typical Tank System – HLW Melter Process System (HMP) 4A -54 
Typical Tank System – Melter Off-gas Treatment Process System (HOP) 4A -55 
Typical Tank System – HLW Container Decontamination Handling System (HDH) 4A -56 
Typical Tank System – Radioactive Liquid Waste Disposal System (RLD) 4A -57 
Typical Tank System – BOF Container Storage Area 4A -58 
Typical Tank System – Containment Building 4A -59 

(Sheet 1) 
Containment building typical Design Features Crosswalk  4A -59 

(Sheet 2) 
Simplified General Arrangement Figures  
Simplified General Arrangement Pretreatment – Plan at El. -41’ 4A -60 
Simplified General Arrangement Pretreatment – Plan at El. 0’ 4A -61 
Simplified General Arrangement Pretreatment – Plan at El. 28’ 4A -62 
Simplified General Arrangement Pretreatment – Plan at El. 56’ 4A -63 
Simplified General Arrangement Pretreatment – Plan at El. 77’ 4A -64 
Simplified General Arrangement Pretreatment – Plan at El. 98’ 4A -65 
Simplified General Arrangement LAW – Plan at El. -21’ 4A -66 
Simplified General Arrangement LAW – Plan at El. 3’ 4A -67 
Simplified General Arrangement LAW – Plan at El. 22’ 4A -68 
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Title Figure 

Number 
Simplified General Arrangement LAW – Plan at El. 28’ 4A -69 
Simplified General Arrangement LAW – Plan at El. 48’ 4A -70 
Simplified General Arrangement HLW – Plan at El. -21’ 4A -71 
Simplified General Arrangement HLW – Plan at El. 0’ 4A -72 
Simplified General Arrangement HLW – Plan at El. 11’ 4A -73 
Simplified General Arrangement HLW – Plan at El. 30’ 4A -74 
Simplified General Arrangement HLW – Plan at El. 49’ 4A -75  
Simplified General Arrangement HLW – Plan at El. 62’ 4A -76 
Waste Management Area Figures  
Waste Management Areas Pretreatment – Plan at El. -41’ 4A -77 
Waste Management Areas Pretreatment – Plan at El. 0’ 4A -78 
Waste Management Areas Pretreatment – Plan at El. 28’ 4A -79 
Waste Management Areas Pretreatment – Plan at El. 56’ 4A -80 
Waste Management Areas Pretreatment – Plan at El. 77’ 4A -81 
Waste Management Areas LAW – Plan at El. -21’ 4A -82 
Waste Management Areas LAW – Plan at El. 3’ 4A -83 
Waste Management Areas LAW – Plan at El. 22’ 4A -84  
Waste Management Areas LAW – Plan at El. 28’ 4A -85 
Waste Management Areas HLW – Plan at El. -21’ 4A -86 
Waste Management Areas HLW – Plan at El. 0’ 4A -87 
Waste Management Areas HLW – Plan at El. 11’ 4A -88 
Waste Management Areas HLW – Plan at El. 30’ 4A -89 
Contamination/Radiation Area boundaries Figures  
Contamination/Radiation Area Boundaries Pretreatment – Plan at El. -41’ 4A -90 
Contamination/Radiation Area Boundaries Pretreatment – Plan at El. 0’  4A -91 
Contamination/Radiation Area Boundaries Pretreatment – Plan at El. 28’  4A -92 
Contamination/Radiation Area Boundaries Pretreatment – Plan at El. 56’  4A -93 
Contamination/Radiation Area Boundaries Pretreatment – Plan at El. 77’ 4A -94 
Contamination/Radiation Area Boundaries Pretreatment – Plan at El. 98’  4A -95 
Contamination/Radiation Area Boundaries LAW – Plan at El. -21’ 4A -96 
Contamination/Radiation Area Boundaries LAW – Plan at El. 3’ 4A -97 
Contamination/Radiation Area Boundaries LAW – Plan at El. 22’ 4A -98 
Contamination/Radiation Area Boundaries LAW – Plan at El. 28’ 4A -99 
Contamination/Radiation Area Boundaries LAW – Plan at El. 48’ 4A -100 
Contamination/Radiation Area Boundaries HLW – Plan at El. -21’ 4A -101 
Contamination/Radiation Area Boundaries HLW – Plan at El. 0’ 4A -102 
Contamination/Radiation Area Boundaries HLW – Plan at El. 11’ 4A -103 
Contamination/Radiation Area Boundaries HLW – Plan at El. 30’ 4A -104  
Contamination/Radiation Area Boundaries HLW – Plan at El. 49’ 4A -105 
Contamination/Radiation Area Boundaries HLW – Plan at El. 62’ 4A -106 
Analytical Laboratory Figures  
Analytical Laboratory Main Level General Arrangement 4A -107 
Analytical Laboratory Second Floor General Arrangement 4A -108 
Analytical Laboratory Hot Cell General Arrangement 4A -109 
Analytical Laboratory Basement Level General Arrangement 4A -110 
Analytical Laboratory Hot Cell Mechanical Systems 4A -111 
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Title Figure 
Number 

Analytical Laboratory Simplified Process Flow 4A -112 
Analytical Laboratory Tank System 4A -113 
Analytical Laboratory Main Floor Ventilation 4A -114 
Analytical Laboratory Second Floor Ventilation 4A -115 
Analytical Laboratory Hot Cell Ventilation 4A -116 
Analytical Laboratory Basement Level Ventilation 4A -117 
Miscellaneous Figures  
Schematic of an Example IHLW Container and Label 4A -118 
Schematic of an Example ILAW Container and Label 4A -119 
Typical Arrangement of a Reverse Flow Diverter 4A -120 
Basic Reverse Flow Diverter Design 4A -121 
Typical Arrangement of a Steam Ejector System 4A -122 
Typical Seal Pot Arrangement 4A -123 
Typical Breakpot Arrangement 4A -124 
Typical Type I Sump 4A -125 
Typical Type II Sump 4A -126 
Typical Bulge Configuration 4A -127 
 1 
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Figure 4A-1 WTP Simplified Flow Diagram 
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Figure 4A-2 Primary Pretreatment Process Systems 
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Figure 4A-3 Primary LAW Vitrification Systems 
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Figure 4A-4 Primary EILW Vitrification Systems 
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Figure 4A-11 Cesium Resin Addition Process System (CRP) 
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Figure 4A-13 Technetium Eluant Recovery Process System (TEP) 
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Figure 4A-14 Technetium Resin Addition Process System (TRP) 
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Figure 4A-16 Treated LAW Evaporation Process System (TLP) and Treated LAW Concentrate Storage Process System (TCP) 
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Figure 4A-18 Pretreatment Plant Radioactive Liquid Waste Disposal System (RLD) and Non-Radioactive 
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Figure 4A-20 LAW Concentrate Receipt Process System (LCP) and LAW Melter Feed Process System (LFP) 
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Figure 4A-24 LAW Container Finishing Handling System (LFH) 
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Figure 4A-25 LAW Vitrification Plant Radioactive Liquid Waste Disposal System (RLD) and Non-Radioactive Liquid Waste Disposal 
System (NLD) 
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Figure 4A-26 HLW Cave Receipt Process System (HCP) and HLW Melter Feed Process System (HFP) 
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Figure 4A-29 Melter Offgas Treatment Process System (HOP) Secondary System 
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Figure 4A-31 FILW Vitrification Plant Radioactive Liquid Waste Disposal System (RLD) and Non-Radioactive Liquid Waste Disposal 
System (NLD) 
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Figure 4A-33 Typical Tank System - Waste Feed Evaporation Process System (FJZP) 
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Figure 4A34 Typical Tank System - Ultrafiltration Process System (UFP) 
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Figure 4A-37 Typical Tank System, Reverse Flow Diverter Emptying Vessel - Cesium Ion Exchange Process System (CXP), Cesium 
Nitric Acid Recovery Process System (CNP), and Technetium Ion Exchange Process System (TXP) 
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Figure 4A-38 Typical Tank System - Cesium Ion Exchange Column 
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Exchange Column 
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Figure 4A-42 Typical Tank System - HLW Lag Storage and Feed Blending Process System (HLP) 
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Figure 4A-44 Typical Tank System - Plant Wash and Disposal System (PWD) 

Typical Tank System - Plant Wash and 
Disposal System (PWD) 
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Figure 4A-45 Typical Tank System - Pretreatment Vessel Vent Process System (PVP) 
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LAW Concentrate Receipt Process System (LCP) Figure 4A-46 Typical Tank System 
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Figure 4A-52 Typical Tank System - HLW Cave Receipt Process System (HCP) 

Typlcal Tank System - HLW Cave Receipt Process System 
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Figure 4A-53 Typical Tank System - HLW Melter Feed Process System (HFP) 

Typical Tank System - 
System (HFP) 
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Figure 4A-55 Typical Tank System - Melter Offgas Treatment Process System (HOP) 
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Figure 4A-56 Typical Tank System - HLW Canister Decontamination Handling System (HDH) 
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Figure 4A-57 Typical Tank System - Radioactive Liquid Waste Disposal System (RLD) 
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Figure 4A-58 Typical System - BOF Container Storage Area 
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Figure 4A-59 Typical System - Containment Building (Sheet 1) 

Typical System - Containment Building 
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Figure 4A-59 Typical System - Containment Building Typical Design Features Crosswalk - 
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Figure4A-60 SimpIified General Arrangement 24590-WTP-DWPA-ENV-01-001, Rev. 1 
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Figure 4A-62 Simplified General Arrangement 
Pretreatment -Plan at El. 28’ 
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Figure 4A-75 SImpIified General Arrangement 
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I 0 N Figure 4A-79 Waste Management Areas 
Pretreatment - Plan at El. 28’ 
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Figure 4A-92 Contamination/Radiation Area 
Boundaries Pretreatment - Plan 
at El. 28’ 
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PRETREATMENT - PLAN AT EL. 28’-0” 
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Figure 4A-94 Contamination/Radiation Area 
Boundaries Pretreatment - Plan 
at El. 77’ 
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PRETREATMENT - PLAN AT EL. 77’-0” 
SCALE: NOT TO SCALE 
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Boundaries LAW - Plan at 
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Figure 4A-102 Contamination/Radiation Area 
Boundaries HLW -Plan at El. 0’ 
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Figure 4A-109 

24590~WTP-DWPA-ENV-01-001, Rev. 1 
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Figure 4A-111 

24590-WTP-DWPA-ENV-01-001, Rev. 1 
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Figure 4A-112 
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Figure 4A-113 Analytical Laboratory Tank System 

on-Radiological C2 Labs n 
nvironmental Analytical C2 Labsl/ 

[Radiological C3 Lam t 

Process Technology C5 Trough 
WTP Analytical Trough 
tank Farm Analytical Trough 

b 
--- 

P- 
Ovefiow to Sump 

1 

-f, . 

\ 
d 
J 

.J 

Ejector ‘\ 

@=tor 

Ejector 

I 

st8lnless 

7 
st8el 
Liner 

Analytical Laboratory - lank System 

4A-119 
DOE/RL-2001-64 



24590~WTP-DWPA-ENV-01-001, Rev. 1 
WTP Dangerous Waste Permit Application 

Figure 4A-114 Analytical Laboratory Main Floor Ventilation 
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Figure 4A-115 Analytical Laboratory Second Floor Ventilation 
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Figure 4A-116 Analytical Laboratory Hot Cell Ventilation 
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Figure 4A-117 Analytical Laboratory Basement Level Ventilation 
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Figure 4A-118 
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Schematic of an Example LKLW Container and Label 
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Figure 4A-119 
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Schematic of an Example ILAW Container and Label 
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Figure 4A-120 
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Typical Arrangement of a Reverse Flow Diverter 
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Figure 4A-121 Basic Reverse Flow Diverter Design 
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Figure 4A-122 Typical Arrangement of a Steam Ejector System 
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Figure 4A-123 
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Typical Seal Pot Arrangement 
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Figure 4A-124 Typical Breakpot Arrangement 
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